A Single-Component Flavoenzyme Catalyzed Regioselective Halogenation of Pyrone in the Biosynthesis of Venemycins.
Flavin-dependent halogenases (FDHs) are known for installing halogens on natural products. To date, most reported FDHs are two-component FDHs, which require a flavin reductase as the reaction partner to function. Here, we report the identification of a new halogenated biaryl compound 2-chloro venemycin (1) through constitutive expression of the regulator gene vemR in the vem gene cluster in Streptomyces sp. S006 and media optimization. In addition, we provide biochemical evidence that, in the absence of the flavin reductase, purified FDH VemK catalyzes the regioselective halogenation of the pyrone moiety of venemycin (2). Mutagenesis studies showed that T315 and R317 residues are likely crucial for catalysis and NAD(P)H binding. VemK represents the first characterized single-component FDH from Streptomyces and the first FDH that halogenates a pyrone moiety.